Soon after having commenced practice, a case of osteomalacia to which the writer was called made a very profound impression upon him, because although he had the benefit of Prof. Simpson's help, and everything was done which the then existing position of science suggested, the progress of the disease was of almost uninterrupted ingravescence, and it was a relief to all when the patient's hands were folded peacefully in death. The patient was an unmarried lady, aged 37. The symptoms were pain, distortions of bones, debility. The bony outlet of the pelvis with difficulty admitted the examining finger; for months there was copious menorrhagia. Since that time the writer has had four cases under his care, which he wishes to mention in relation to this disease.
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Soon after having commenced practice, a case of osteomalacia to which the writer was called made a very profound impression upon him, because although he had the benefit of Prof. Simpson's help, and everything was done which the then existing position of science suggested, the progress of the disease was of almost uninterrupted ingravescence, and it was a relief to all when the patient's hands were folded peacefully in death. The patient was an unmarried lady, aged 37. The symptoms were pain, distortions of bones, debility. The bony outlet of the pelvis with difficulty admitted the examining finger; for months there was copious menorrhagia. Since that time the writer has had four cases under his care, which he wishes to mention in relation to this disease.
One, a case which he believes to have been osteomalacia in an early stage,?a woman about middle age, who suffered from pain in the sacrum and pelvis. She had also the rocking gait commonly seen in the disease, but she was not sufficiently long under observation to establish the diagnosis.
Another case he believed to be one of osteomalacia until after the post-mortem examination. This related to a married lady whom he attended for many years, and who had the right mamma removed by Prof. Annandale in 1885 for scirrhus. Her age was then 47. Kecovery was rapid and apparently complete. Six years later she began to suffer from periodic attacks of pain in the spine and limbs, she decreased in stature, the pelvis became beaked, the thorax distorted, and about a week before death, which happened at the age of 56, there occurred, while the patient was being moved in bed, a fracture of the fourth rib on right side. At the post-mortem examination the pleurae were found to be studded with small nodules of secondary cancer. The fractured rib, which was extremely thin, was seen on microscopical examination to be cancerous. The probability is, therefore, that the other bones were similarly affected, and that the case was not one of simple osteomalacia, but of osteomalacia carcinomatosa.
Of the other two cases, the first was a married woman, aged 55, and a half years ago she had a miscarriage, soon after which she began to suffer pain in the left haunch, then in the sacrum. During her sixth pregnancy (the next one) the pain became worse, and she had difficulty in walking, but after confinement she recovered considerably. At her next pregnancy, the seventh and last, six years ago, there was a very marked exacerbation of all the unfavourable symptoms: pain in the sacrum and lumbar region, also at the points of emergeuce of the lateral branches of the intercostal nerves. The pains were aggravated by pressure. She had jerkings of the limbs, especially at night. There was increase of knee-jerk, specially on the left side; also ankle clonus on the right. The walking was feeble, the gait markedly rocking; the difficulty seemed mainly to arise from weakness of the flexors of the thigh. Sensation was normal.
The diagnosis then made was irritation of portions of the anterior horns of the spinal cord, probably due to reflex irritation from the uterus or its appendages. The delivery in June 1889 was by means of forceps; the recovery good, but slow; the walking power after a time much better than before the confinement, with less pain in the bones, but she never recovered the same amount of walking power as she had previous to the last pregnancy. In May 1891, so high an authority on nervous diseases as Prof. Sir Thomas Grainger Stewart, after careful examination, agreed that the case was one of spinal disease. From that time until 1895, the trouble progressed in a somewhat intermittent fashion; the patient drove often in a pony phaeton, and enjoyed best health when she was much out of doors. The pain in the spine extended to the dorsal region; this was entirely removed by the occasional use of Corrigan's button cautery. Various tonics were tried strychnine, hypophosphites, and phosphorus in emulsion. Early in 1895, as she appeared to be losing in height, the pelvis was examined and found to be beaked, the angles of the scapulse bent inwards. These changes rendered the diagnosis of osteomalacia evident. At Sir Thomas Grainger Stewart's recommendation, both white and red bone marrow were given, but without apparent benefit. During all this time the appetite was good, bowels regular, menstruation regular, and no exacerbations at the periods. The urine was often neutral or slightly alkaline, and frequently contained a white sediment which was not alto-gether dissolved by weak nitric acid. The patient became slowlyworse, was confined to bed, had the greatest difficulty in turning in bed, and for a time was liable to become faint on rising. Her height was formerly 5 feet, and just previous to operation 4 feet 8| inches. As other methods had failed, Prof. Simpson was asked to see the patient with the view of having oophorectomy performed. She was placed under his care, and he operated on 18th June 1895. The recovery was uninterrupted. A noteworthy feature was the rapid disappearance of pain. After ten days the patient was able to turn in bed, and on October 21 the writer received a note from her husband, in which he states that she is able to enjoy existence again after such a long (nine years') illness. "She walked fully two miles the other day, which is in great contrast with her helpless position a few months ago." On 11th February 1896 she stated that she was still improving in muscular power, and less easily tired than she had been for a very long time.
Symptomatology.?Before we discuss the etiology of this obscure disease, it is necessary that we should first recall a few facts regarding its history and course. In relation to it there has during the past ten years grown up a very extensive literature, especially in Germany and Italy, so that there are now at our disposal a large number of facts.
The existence of a disease characterized by softening of the bones has been recognised from early times. Eeiske (Opusc. med. ex monumentis Arctium, p. 12), tells of an Arabian physician named Gschuzius who had no bones except in the head, neck, and hands. Gelpke gives other interesting references, among which he refers to Mahomet's celebrated soothsayer Gattib, who Simpson's museum, in which the outlet is not diminished in the ordinary way, the ischial tuberosities were displaced upwards and forwards in consequence of the folding upon itself of each os innominatum. In consequence of these distortions the origins and insertions of the muscles which act on the thighs are approximated, and their ability to act is therefore diminished. Next in order, the spinal column is affected; it is liable to become twisted in a variety of ways, the height of the patient is thereby diminished, and the thorax is deformed. The ribs also may be involved, in consequence of which further deformity of the chest results, its sides are forced in, sometimes hollowed by the weight of the arms, the sternum is thrown forward. In the long bones the medullary cavity is enlarged, the bone becomes more cancellous, and in the short and flat bones the cellular spaces coalesce so as to form larger cavities. On microscopic examination, the bone salts are seen to have been removed from small areas round the Haversian canals, and immediately beyond the decalcified area the bone seems to be normal. As the disease advances the earthy salts are removed from a gradually increasing depth round the canals. Muscles.?Friedreich found multiplication of the nuclei of the muscular fibres, and also other changes like those of progressive muscular atrophy. Chambers examined the muscles of a woman, aged 26|, in whom the disease had begun seven and a half years previously, and in whom it advanced with great rapidity during the last six months of her life. Her bones were quite soft, so that " she could be rolled up like an ill-stuffed bolster;" she decreased in height from 4 ft. 10 in. to 3 ft. 1| in. Chambers's impression was that the muscular changes preceded the bone changes. The muscles were to the naked eye homogeneous, and under the microscope there was no trace of fibrous structure, but abundant fatty change. Weber Truzzi's argument is one of importance, because doubtless the effect of pregnancy and of menstruation on the changes in bone marrow form an important element in the production of the disease, and may account in some measure for the exacerbations which occur occasionally at the menstrual periods, and more frequently during pregnancy, but that condition is not of itself sufficient to originate a disease which occurs in males, in nullipara, and even after the climacteric period, also after the ovaries and even the uterus have been removed.
Curatulo, according to the general doctrine of Brown-S^quard, believes that the ovaries introduce into the blood a secretive product, the chemical constitution of which is still unknown, capable of facilitating the oxidation of the phosphoric organic substances which supply material for forming the salts of the bones. He made a series of experiments on bitches, removing their ovaries.
They were fed on a constant diet both before and after operation, and the nitrogen and phosphorus were carefully determined. He found no change in the secreted nitrogen, but the phosphoric anhydride was after operation diminished by one-half,?before operation, L*50 grammes; after operation, 075 grammes. Curatulo believes that this change is due to a diminished oxidation of phosphorus existing in an organic form in the tissues, which being stored by the system and combining itself with Ca and Mg, would accumulate in the bones in the form of phosphate of lime and magnesia. This observation is of great interest in relation to the disease ; at the same time, it does not account for its production or its recurrence after the ovaries have been removed. In the absence of further research the precise significance of these observations cannot be ascertained. Is the diminution due to a diminished metabolism of lecithin and nuclein, or to diminished nutritive changes in the bones ? What is the relative proportion of phosphorus excreted in the stools, and whence is it derived ?
Several of the foregoing theories leave out of view the facts that not only the salts but also the organic parts of the bones are removed,?in other words, that the essential character of the disease is trophic. The trophic nature is borne out by the microscopic characters of the bone both during the stage of advance and also during recovery. Another fact not sufficiently recognised is the early date at which nervous phenomena appear. Several of the nervous phenomena have been regarded as the results of pressure, but they arise early in the disease before compression of nerves is possible. So frequent and prominent are nervous phenomena that the disease has been frequently diagnosed to be disease of the spinal cord. The early increase of patellar reflexes, the ankle clonus, muscular spasms, all show that the cord is involved.
During the recovery stage after operation the rapid amelioration and even disappearance of the pains 011 movement and on pressure also indicate that the spinal cord is affected. Fehling's theory recognises the intervention of the nervous element, for he described the disease as a tropho-neurosis of the bone. But he considers it to be of reflex origin, and places the source of irritation in the ovaries. He says that after the results of Porro's operation and of castration, there can be 110 doubt that it is the pathological action of the ovaries which causes the softening of the bones. How, then, shall we account for those cases which arise after the ovaries and tubes, and even also the uterus, have been removed, and for those which occur in men ? We shall leave out of account those which arise after the climacteric, because it might be said that, although the ovaries were obsolete in relation to ovulation, they might be the centre and source of some irritating process. To explain the existence of the disease in the former cases, either some other source of reflex irritation must be sought, or the origin of the disease must be located primarily in the spinal cord. The writer believes that, taking into consideration all the facts, the explanation must be sought in a primary affection of the nerve cells in the cord. The precise nature of the lesion we do not know ; probably it involves some of the large caudate cells in the anterior cornua. The lesion is not inflammatory; the rapid improvement which, in most cases, takes place after operation shows that it is not one of the gross organic lesions ; it must, however, be of such a nature that it maybe benefited by phosphorus and such measures as improve the general nutrition, because cases have occurred which have been so completely cured by the use of these remedies that they have afterwards withstood the usually unfavourable influence of the recurrence of pregnancy. Lowered vitality is generally associated with increased irritability and perversion of function. This sequence of events is frequently seen in relation to the cells of the cerebral cortex,?in certain predisposed individuals malnutrition is followed by increased irritability, excessive action, and perverted function of the cortical cells, as seen in several forms of insanity. The disease seems in anatomical characters to be allied to fragilitas ossium of advanced life, a disease in which the nerve cells are presumably in a condition of malnutrition. The cause of this malnutrition, whether some peculiarity of blood supply or some inherited peculiarity of nerve cell, must be of such a nature that the adjacent cells may also be affected, and so lead to other spinal symptoms. In osteomalacia there are points of resemblance to Charcot's disease, and also to that spinal condition which in locomotor ataxia leads to spontaneous fractures of bones. In the former disease there are observations which show changes in some of the large caudate cells in the anterior cornua, and in the latter disease there is evidence that the nutrition of the cells is involved. Both in osteomalacia and in locomotor ataxia the amount of callus produced after fracture depends upon the condition of general vitality of the system ; in neither of them is the callus transformed into true bone tissue. An analysis of the affected bones in locomotor ataxia by Regnard shows a similarity to the results obtained in analysis of bones from osteomalacia. Inorganic constituents, 24 per cent, instead of 66; organic constituents, 76 instead of 33 per cent., largely composed of fat.
If we acknowledge that the cells in the cord which preside over the nutrition of the bones are in this disease in a condition of low vitality and increased irritability, the effect of reflex irritation from the ovaries or other organs at the menstrual periods and during pregnancy might be sufficient to aggravate or excite the disease, and prolonged lactation, damp, and other unfavourable hygienic conditions, by lowering the general nutrition, would affect also the nerve centres.
If we recognise that the origin of the disease lies in the central nervous system, we afford a ready explanation of the endemic character of the disease in certain localities, because in no class of diseases is heredity so marked as in those of the nervous system. A particular example in this relation is furnished by Kehrer, who records the cases of a woman and her two sons being affected by it. Gelpke.
Acconci. Cure.
Rapid stoppage of pain.
Favourable.
The 3rd day subjective improvement. The 20th day able to walk without pain. Prof. Simpson said this was one of the most interesting papers that had been communicated to the Society for many years. It was interesting, first of all, because of the rarity of the disease with which it dealt. The rarity was so great in Edinburgh that he (Prof. Simpson) had never seen a case of labour in a patient with an osteomalacic pelvis, and besides the two cases which he had seen in consultation with Dr Bitchie, he had only seen one other patient with this disease. In her the condition that led her to seek advice was the difficulty of coition, induced by the narrowing of the pubic arch from approximation of the rami of the ischium and pubis. As to the case which Dr Ritchie had recorded so carefully, the condition had been accurately recognised, and when he (Prof.
Simpson)
saw it he could only confirm, by the internal examination, the diagnosis Dr Ritchie had already made, and agree to carry out his suggestion to attempt the cure by double oophorectomy. But Dr Ritchie's paper was of great value, further, because of the zeal with which he had taken up the study of the subject, so that he had been able to favour the Society with a communication which would form a landmark in the subject in Anglo-Saxon literature. So far as he (Prof. Simpson) was aware, we had nothing so complete in the way of sifting of the now extensive literature in the English language as was to be found in this paper, which was, moreover, valuable because of the acute discussion of the pathology, symptoms, and treatment of malacosteon. With regard to the aetiology, there was still much that was obscure; but in all probability Dr Ritchie was on the right lines in insisting on the importance of the influence of the nervous system in the development of the mischief. It was very striking to note how soon after the operation the patient began to experience relief from her pains, long before there was time for any change to have occurred in the skeleton.
Dr Barbour thought the paper was of very great value, and raised many points of interest. As to the cause of the condition, many observers had drawn attention to the increase of phosphoric acid in the urine, during at any rate the earlier stages of osteomalacia,?that is, while the disease was progressing. But few observations gave satisfactory data, because to get at an exact result we must know also the quantity secreted in the faeces and the quantity supplied in the food. Neumann had made such a thorough investigation on a case of osteomalacia during the puerperium. The observation was made for a consecutive week, the composition of the milk and soup being analyzed, as also the faeces and urine. Examination had been made of two periods?the first, seven weeks after delivery, while the disease was still advancing, the patient having pain in all her limbs and unable to move. The ilia were distinctly flexible, but the other bones were not so. The second observation had been made a month later, when the patient was able to move about. The excretion of phosphoric acid was for the urine 3*7 per diem, as against 3*5 for the healthy adult; for faeces and urine there was a total excretion for the week of 43*4 grains, as against 28'7 taken in the food, so that the waste of bone tissue must have supplied the difference of 15*1. In the second period the secretion in the urine fell to a half (1'8 as against 3 7), while the total excretion fell to 15'4, although the amount taken in the food was practically the same (29'9) . That is to say, there was now a retention of 14*7 in the system, as against the loss of 15-1 in the former period, making a total difference of 29'9. As to Dr Ritchie's explanation of the changes in the bone being due to a lesion of the spinal cord, it was difficult to harmonize this with the rapid improvement after operation. 
